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(54) DISPLAY 

(57) A display unit is provided wherein a serial inter- 
face adapter (2) is provided between a PC (3) and a 
CPU (10) provided within the display unit and which is 
capable of performing mutual conversion between com- 
munication information compliant with interface specifi- 
cations of the PC (3) and a display. The display unit is 
capable of communicating with various computers 
through the serial interface adapter (2). Further, the 
serial interface adapter (2) is removably provided and 
placed in a front panel of the display. The serial interface 
adapter (2) takes such a configuration as to be easily 
replaced by another according to the interface specifica- 
tions of the PC. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a display 
unit which serves as an image display unit employed in 
a computer terminal or the like and has the function of 
communicating with computers such as a personal 
computer (hereinafter abbreviated as PC), a work sta- 
tion, etc. 

BACKGROUND ART 

[0002] As a conventional example of a display unit, 
which is related to communications with PC, may be 
mentioned an image display unit clearly shown in Fig. 7 
in Japanese Patent Application Laid -Open No. Hei 5- 
232918. In this type of image display unit, a control sig- 
nal based on interface specifications of a computer, 
which is outputted from a computer body, is inputted to 
a display control circuit of the image display unit. In such 
a case, the control signal inputted to the display control 
circuit is inputted based on the same interface specifica- 
tions as those for an interface of the computer. Here, the 
interface specifications indicate specifications related to 
a command, data, etc. outputted from a communication 
apparatus, or specifications related to a command, 
data, etc. handieable by the communication apparatus. 
[0003] Further, Japanese Patent Application Laid- 
Open No. Hei 7-302068 has clearly disclosed a display 
unit employed in a display system related to communi- 
cations between each computer and the display unit. A 
non-volatile memory is installed in the display unit. Con- 
trol codes related to height, width and brightness of an 
visual output at the display unit are stored in the non- 
volatile memory. Further, an identification code for 
allowing the computer to identify specifications for the 
display unit is also stored in the non-volatile memory. 
These information are read out as needed by the dis- 
play system, and the computer recognizes the read 
information through the communications with the com- 
puter, thereby making it possible to control the display 
unit based on the information. The display unit aims to 
omit cumbersome image-quality adjustments such as 
horizontal and vertical display positions, display sizes, 
which are made by a user when the display unit is used, 
according to the above function. 
[0004] However, the prior art had a restriction in that 
since a PC and a control circuit provided within the dis- 
play unit directly communicated with each other, only 
specific serial interface specifications of the PC could 
handle or cope with them. Therefore, a problem arose in 
that in order to perform communications with a PC hav- 
ing other serial interface specifications, a control circuit 
compliant with new serial interface specifications 
needed to be re-developed as a control circuit having a 
display unit, and hence the period and cost required to 
develop it increased. 



[0005] While video signals adapted to the present 
display unit or information about video signal timing 
have been stored in the non-volatile memory of the dis- 
play unit shown as the conventional example, the use of 
5 the stored information alone would cause a problem of 
shortage in information such as the occurrence of trou- 
ble in the display unit in particular upon using the dis- 
play unit. 

[0006] Further, since there was no means for per- 

10 forming conversion between different interface specifi- 
cations of commonly-used digital signal processing 
devices having communication functions under the 
present situation even as to communications based on 
the different serial interface specifications, the digital 

15 signal processing devices having the different interface 
specifications could not be connected. 
[0007] On the other hand, Japanese Patent Appli- 
cation Laid-Open No. Hei 10-116139 has clearly dis- 
closed a display unit having incorporated therein a Hub 

20 function of a USB (Universal Serial Bus) corresponding 
to a new interface of a PC, as another prior art. The Hub 
of the display unit comprises one UP port connected to 
an external computer, three Down ports to which 
peripheral apparatuses are connected, and a Hub con- 

25 trol circuit. When the UP port of the Hub is connected to 
each external computer such as a PC or the like, the 
Hub gives identification information such as the maker's 
name of the Hub, the product name thereof, its produc- 
tion number, the number of Down ports, etc. held in a 

30 Hub controller for performing the control of a Hub func- 
tion within the Hub control circuit, to the external compu- 
ter through the UP port as a reply to the external 
computer, whereby the external computer can recog- 
nize the Hub. In doing so, the external computer trans- 

35 fers an operation instruction to the Hub, so that the 
Down ports of the Hub can be used. When the periph- 
eral apparatuses are connected to the Down ports of 
the Hub in this condition respectively, communications 
between the peripheral apparatuses and the external 

40 computer are allowed so that the peripheral appara- 
tuses are activated. 

[0008] However, the prior art has a problem in that 
since the Hub is recognized according to the maker 
name of the Hub, the product name thereof and its pro- 

45 duction number recorded in the Hub controller, general 
versatility is not obtained. When a display unit is 
shipped in the form of the brand name of another com- 
pany, for example, it is necessary to rewrite the maker 
name or the like recorded in a Hub controller so as to 

so coincide with that of the display unit for each shipment. 
Therefore, a problem arose in that a Hub having general 
versatility was not obtained and the manufacturing cost 
of the Hub would increase. 

[0009] There is a possibility that since information 
55 about the specifications of the display unit should be 
originally held on the display unit side, the specifications 
information of the display unit, which has been held in 
the Hub. will differ from that of an actual display unit 
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upon holding it on the Hub side, thus causing an incon- 
sistency. 

[0010] With the foregoing problems in view, an 
object of the present invention is to provide a display 
unit having high general versatility, which is adapted to 
interface specifications of communications with various 
computers. 

[001 1] Another object of the present invention is to 
provide a display unit excellent in maintenance, which is 
capable of obtaining various information inside the dis- 
play unit. 

DISCLOSURE OF THE INVENTION 

[001 2] A display unit according to the present inven- 
tion for achieving the above objects is a display unit hav- 
ing a CPU and means for communicating with a 
computer, which comprises interface specifications con- 
verting means for performing mutual conversion 
between interface specifications about communications 
from the computer and interface specifications handlea- 
ble by the CPU. Further, the interface specifications 
converting means can take such a structure as to be 
detachable from and attachable to the display unit. 
When the interface specifications of the computer are 
also changed to another upon replacement of the com- 
puter connected to the display unit with another, the 
interface specifications converting means can be 
replaced by another interface specifications converting 
means adapted to the interface specifications conver- 
sion. 

[0013] Owing to such a structure, interface specifi- 
cations of communications with various computers can 
be handled by the same display unit without the replace- 
ment and modification of the display unit. In terms of the 
function of performing the mutual conversion between 
the interface specifications of the computer and those of 
the display unit, the interface specifications converting 
means is not limited to the provision thereof within the 
display unit. The function of performing interface mutual 
conversion similar to the above is allowed to serve even 
by providing it on the computer side. 
[0014] Thus, the display unit according to the 
present invention is capable of communicating with 
computers having interfaces with various specifications 
owing to the use of such interface specifications con- 
verting means. When viewed from the computer side, 
each computer is capable of communicating with dis- 
play units having various interface specifications. 
[0015] Described specifically, a serial interface 
adapter is provided in a display unit as interface specifi- 
cations converting means. The serial interface adapter 
is capable of converting communication information 
about interface specifications from a computer to com- 
munication information about interface specifications 
suitable for a CPU included in the display unit, and 
reversely converting the communication information 
about the interface specifications for the CPU included 



in the display unit to the communication information 
about those for the computer. The interface converting 
means eliminates the need for replacement of the dis- 
play unit or re-development of the CPU included in the 

s display unit for the purpose of performing matching with 
the interface for the communications from the computer. 
When the removable interface specifications converting 
means is installed on the display unit, the position of its 
attachment is placed on the periphery or the like of a 

10 display screen of the display unit, whereby the operabil- 
ity of a user at the replacement can be improved. If the 
attached position of the interface specifications convert- 
ing means is placed in the neighborhood of a power 
switch, for example, the facilitation of exchange for the 

15 user is improved as is the case with the turning on and 
off of the power. As an effect obtained by placing the 
attached position in the position around the display 
screen of the display unit, a similar effect can be 
obtained even in the case of the provision of the inter- 

20 face adapter used as interface means for allowing a 
converting means-free communication as well as in the 
case of the installation of the interface specifications 
converting means. Here, the communication employed 
in the present invention means that at least information 

2 5 such as a command can be bidirectionally transmitted 
and received between two apparatuses. Information 
including data information except for the command may 
be used as the above information. 
[001 6] While the function of performing mutual con- 

30 version between the above-described different interface 
specifications serves as one for the communications 
between the computer and the display unit, it is not lim- 
ited to the communications between the computer and 
the display unit. Interface mutual conversion between 

35 commonly-used digital signal processing devices can 
be also carried out in the same manner by similar inter- 
face specifications converting means. Thus, the present 
invention provides a communication system which com- 
prises interface specifications converting means for 

40 allowing mutual interface specification conversion for 
communications between digital signal processing 
devices different in interface specifications, a digital sig- 
nal processing device provided with the interface speci- 
fication converting means, a digital signal processing 
. 45 device having a portion to which the interface specifica- 
tion converting means is attached, and interface specifi- 
cations converting means for performing mutual 
conversion between interface specifications for two dig- 
ital signal processing devices and their communica- 

50 tions. 

[0017] The interface specifications converting 
means installed in the display unit is provided with a 
hub. A plurality of computers and a plurality of periph- 
eral apparatuses are connectable to the hub. Here, the 
55 hub has a upstream port to which a computer is con- 
nected, and downstream ports to which peripheral 
apparatuses are connected, and freely performs mutual 
communications between the computer and the periph- 
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eral apparatuses through these ports. Owing to the con- 
nection of the computer and the peripheral apparatuses 
through the hub, one computer and a selected periph- 
eral apparatus are communicable with each other. Even 
during its communication, the communication between 5 
the computer and another selected peripheral appara- 
tus can be further carried out. 

[0018] Further, the display unit according to the 
present invention is capable of having a memory area 
having stored therein an internal state of the display unit 10 
at its normal operation in addition to the conventional 
memory area for storing the information about the video 
signals and the video signal timing handleable by the 
display unit therein. Further, the display unit is able to 
have means for detecting the internal state of the dis- 15 
play unit. Detailed operation information about the dis- 
play unit can be obtained by a comparison between 
information about the internal state of the display unit at 
its normal condition, which is stored in the memory 
area, and the result of detection by the means for 20 
detecting the internal state of the present display unit. 
[0019] Since the present invention is provided with 
the interface specifications converting means for con- 
verting the interface specifications of the computer con- 
nected for communication to the interface specifications 2s 
handled or supported by the CPU included in the dis- 
play unit, the present invention can cope even with a 
matrix type display unit as well as with a CRT (Cathode 
Ray Tube). 

[0020] A display unit according to the present inven- 30 
tion also comprises a video processing circuit to which 
video signals of R, G and B are inputted, a display 
device for performing a display based on the output of 
the video processing circuit, a drive circuit for driving the 
display device based on synchronizing signals inputted 35 
thereto together with the video signals, a CPU for con- 
trolling the video processing circuit and the drive circuit, 
and a hub unit for connecting peripheral apparatuses to 
an external computer. The display unit brings about 
another effect in that means for holing all or part of iden- 40 
tification information transmitted to the hub unit is pro- 
vided inside the display unit excluding the hub unit. 
[0021] Further, a display unit according to the 
present invention for achieving the above objects com- 
prises a video processing circuit to which video signals 45 
of R, G and B are inputted, a display device for perform- 
ing a display based on the output of the video process- 
ing circuit, a drive circuit for driving the display device 
based on synchronizing signals inputted thereto 
together with the video signals, a CPU for controlling the so 
video processing circuit and the drive circuit, and a hub 
unit for connecting peripheral apparatuses to an exter- 
nal computer. The display unit is characterized in that 
first recording means for holding all or part of identifica- 
tion information indicative principally of the display unit, 55 
which is transmitted to the hub unit is provided inside 
the display unit excluding the hub unit, and second 
recording means for holing all or part of identification 



information indicative principally of the hub unit is pro- 
vided inside the hub unit 

[0022] Furthermore, means for holding all or some 
of the identification information transmitted to the hub 
unit may be provided inside the external computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 

Fig. 1 shows one embodiment of a display unit 
according to the present invention and is a diagram 
showing an outward appearance thereof; 
Fig. 2 is a diagram showing one embodiment com- 
prising a display unit according to the present 
invention, a computer and a system; 
Fig. 3 is a diagram illustrating a configuration of a 
system which performs interface specifications 
mutual conversion using a serial interface adapter 
according to the present invention; 
Fig. 4 is a diagram depicting a configuration of a 
system which performs interface specifications 
mutual conversion using a serial interface adapter 
according to the present invention; 
Fig. 5 is a diagram showing the manner in which a 
CPU having a serial interface adapter according to 
the present invention is controlled by software to 
thereby control interface specifications mutual con- 
version; 

Fig. 6 shows a configuration of a serial interface 
adapter having a hub according to the present 
invention and is a diagram showing a communica- 
tion system using the serial interface adapter; 
Rg. 7 illustrates a configuration of a serial interface 
adapter having a hub according to the present 
invention and is a diagram showing a communica- 
tion system using the serial interface adapter; 
Rg. 8 is a diagram showing configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; 

Fig. 9 is a diagram illustrating configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; 

Rg. 10 is a diagram showing an example of a dis- 
play screen on one embodiment of a display unit 
according to the present invention; 
Rg. 1 1 is a diagram depicting configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; 

Fig. 12 is a diagram showing a configuration of one 
embodiment of a system to which a digital signal 
processing device is connected using a serial inter- 
face adapter according to the present invention; 
Rg. 13 is a diagram illustrating one embodiment 
having a plurality of serial interfaces as a system 
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configuration of a display unit according to the 
present invention; 

Fig. 14 is a diagram depicting configurations of one 
embodiments of a display unit according to the 
present invention and a communication system s 
using the display unit; 

Fig. 15 is a diagram showing configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; io 
Fig. 16 is a diagram illustrating configurations of 
one embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; 

Fig. 17 is a diagram showing one example of a is 
memory initializing circuit of a serial interface 
adapter of a display unit according to the present 
invention; 

Fig. 18 is a diagram depicting configurations of one 
embodiments of a display unit according to the 20 
present invention and a communication system 
using the display unit; 

Fig. 19 is a diagram illustrating configurations of 
one embodiments of a display unit according to the 
present invention and a communication system 25 
using the display unit; 

Fig. 20 is a diagram showing configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; so 
Fig. 21 is a diagram depicting configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; 

Fig. 22 shows one embodiment of a display unit 35 
according to the present invention and is a diagram 
shewing an external appearance thereof; 
Fig. 23 is a diagram showing configurations of one 
embodiments of a display unit according to the 
present invention and a communication system 40 
using the display unit; 

Fig. 24 is a diagram illustrating configurations of 
one embodiments of a display unit according to the 
present invention and a communication system 
using the display unit; 45 
Fig. 25 is a diagram showing an example of a dis- 
play screen on one embodiment in which a display 
unit according to the present invention is used in 
plural form; 

Fig. 26 is a diagram depicting one embodiment so 
comprising a display unit according to the present 
invention, a computer and a system; 
Fig. 27 is a diagram showing one embodiment com- 
prising a display unit according to the present 
invention, a computer and a system; 55 
Fig. 28 is a diagram illustrating one embodiment 
comprising a display unit according to the present 
invention, a computer and a system; 



Fig. 29 is a diagram depicting one embodiment 
comprising a display unit according to the present 
invention, a computer, and a system; and 
Fig. 30 is a diagram showing one embodiment com- 
prising a display unit according to the present 
invention, a computer and a system. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0024] Embodiments of the present invention will be 
described with reference to the accompanying draw- 
ings. 

[0025] Fig. 1 is a diagram showing an outward 
appearance of a display unit illustrative of one embodi- 
ment according to the present invention. In the same 
drawing, reference numeral 1 indicates a cabinet and 
reference numeral 2 indicates a serial interface adapter. 
The serial interface adapter 2 performs the mutual-con- 
version function of converting interface specifications 
sent from an external device such as a PC or the like to 
corresponding interface specifications of the display unit 
and inversely converting interface specifications of a 
CPU included in the display unit to suitable or compati- 
ble interface specifications of the external device such 
as the PC or the like. 

[0026] The display unit according to the present 
invention, having the function of performing mutual con- 
version between different interface specifications, can 
be implemented even by a configuration wherein the 
serial interface adapter 2 is built in a portion designated 
at numeral 2 in Fig. 1 of the display unit or even by a 
configuration in which the serial interface adapter 2 of 
the display unit can be exchanged with another. 
[0027] The configuration wherein the serial inter- 
face adapter 2 is incorporated into the display unit, 
brings about an effect in that as shown in Fig. 1, the 
mounted position of the serial interface adapter 2 is 
placed in front of the cabinet 1 or around a display 
screen thereof or the like to thereby facilitate the 
replacement of a connector connected to the serial 
interface adapter 2 from the external device with 
another and the like. 

[0028] Further, in the configuration wherein the 
serial interface adapter 2 is replaceable with another 
serial interface adapter 2. the detached/attached posi- 
tion of the serial interface adapter 2 is placed in front of 
the cabinet 1 or around the display screen to thereby 
improve the facilitation of on-exchange operation of the 
serial interface adapter 2. The serial interface adapter 2 
can be also connected to the display unit in outboard 
form outside the display unit. As compared with its 
externally-mounted form, however, the effect of elimi- 
nating the need for wiring between the display unit and 
the serial interface adapter 2, for example, is brought 
about even in the case of either of the configurations 
wherein the serial interface adapter 2 is caused to exist 
inside the cabinet 1 , and hence the implementation of a 
dean-cut display unit can be achieved. 
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[0029] Further, the adapter provided in front of the 
display unit or around the display screen thereof is not 
necessarily limited to the serial interface adapter 2 used 
as interface specifications converting means. When the 
display unit and the external device are identical to each 
other in interface specifications for communications, the 
facilitation of operation at the connection of a communi- 
cation connecting terminal to the external device or dis- 
connection of the same therefrom can be achieved by 
providing interface means used as an adapter accept- 
ing an interface specification-based connecting terminal 
of an external device, at the location designated at 
numeral 2 in the cabinet 1 in Fig. 1 or providing it in the 
neighborhood of a power switch of the display unit. 
[0030] A block diagram of a system comprising a 
serial interface adapter 2. a display unit and a computer 
is shown in Fig. 2. In Fig. 2, the display unit has a serial 
interface adapter 2, a CPU 10, a video processing cir- 
cuit 1 1 , a memory 13, a deflection circuit 14, and a CRT 
15. The CPU 10 is controlled according to information 
based on Universal Asynchronous Receiver/Transmit- 
ter: hereinafter described as UART specifications. One 
receiving UART based on controllable specifications of 
the CPU 10 is designated at UART 18. While the serial 
interface adapter 2 is provided in the display unit in Fig. 
2, it may take such a structure as to be detached from or 
attached to the display unit as described above. Further, 
a PC 3 will be used as a computer. 
[0031] Referring to Fig. 2, the serial interface 
adapter 2 converts serial interface specifications for a 
command or data sent from the PC 3 to the UART spec- 
ifications controllable by the CPU 10 and supplies the 
same to the CPU 10. Contrary to the above, the serial 
interface adapter 2 converts UART specifications for a 
command or data sent from the CPU 10 to serial inter- 
face specifications suitable for the PC 3 and transmits it 
to the PC 3. 

[0032] Owing to the data, command and communi- 
cation protocol conversion functions of the above- 
described serial interface adapter 2, the CPU 10 of the 
display unit can cope with new serial interface specifica- 
tions without any change by, upon connection to PC dif- 
ferent in interface specifications, simply replacing it with 
each of serial interface adapters 2 fit for the respective 
specifications. 

[0033] In the present embodiment, the invention 
has been achieved by inserting the serial interface 
adapter into the cabinet. However, even if the serial 
interface adapter is externally attached to the display 
unit, an effect similar to the above can be obtained. The 
serial interface adapter 2 used as the interface specifi- 
cations converting means for performing mutual 
exchange between the different serial interface specifi- 
cations has been described as one provided inside the 
display unit or one attachable to the display unit. How- 
ever, even when the computer is allowed to have the 
function of the serial interface adapter 2 used as the 
interface specifications converting means, the serial 



interface adapter 2 can obtain an effect similar to that 
obtained when it is provided on the display unit side. 
[0034] Fig. 3 is a diagram showing the manner in 
which communications are made between a PC 3 and a 

5 CPU 10 of a display unit through a RS232C interface 
and shows one embodiment of the present invention. A 
RS232C driver/receiver 4 provided within a serial inter- 
face adapter 2 converts a command or data sent from 
the PC 3 in the form of RS232C specifications to UART 

w specifications of the CPU 1 0 and supplies the converted 
UART specifications to the CPU 10. Contrary to the 
above, the RS232C driver/receiver 4 converts informa- 
tion sent from the CPU 1 0 in the form of the UART spec- 
ifications to the RS232C specifications and transmits 

is the converted RS232C specifications to the PC 3. In 
order to perform interface specifications mutual conver- 
sion in this case, the RS232C driver/receiver 4 is pro- 
vided with, for example, an amplitude converter. The 
amplitude converter effects voltage-amplitude transfor- 

20 mation on a signal based on the RS232C specifications 
outputted from the PC 3 to the display unit to thereby 
convert it to a signal based on the UART specifications 
of the CPU 10 included in the display unit. Reversely, 
the amplitude converter effects voltage-amplitude trans- 

25 formation on a signal based on UART specifications 
outputted from the display unit to the PC 3 to thereby 
convert it to a signal based on RS232C specifications 
and transmits it to the PC 3. 

[0035] By implementing the RS232C driver/receiver 

30 4 in the serial interface adapter 2 and inserting the serial 
interface adapter 2 into its corresponding cabinet 1 as 
described above, the PC 3 and the display unit accord- 
ing to the present invention can carry out RS232C com- 
munications therebetween. 

35 [0036] Another embodiment of the present inven- 
tion will next be described with reference to Fig. 4. The 
aforementioned embodiment shows the example in 
which the RS232C interface specifications are con- 
verted into the UART specifications, whereas the 

40 present embodiment shows an example in which other 
serial interface specifications different in communication 
protocol, and command and data configurations are 
transformed to UART. Since a display unit according to 
the present embodiment is identical to the aforemen- 

45 tioned embodiment in all points except for the configura- 
tion of a serial interface adapter 2, only the configuration 
of the serial interface adapter 2 is shown in Fig. 4 and 
will be explained. In the embodiment using the afore- 
mentioned RS232C interface, the serial interface 

so adapter 2 can cope with the above processing by the 
voltage and polarity conversion of the signal alone. 
However, since it is necessary to convert communica- 
tion protocol, command and data configurations of a PC 
3 to UART specifications and reversely convert commu- 

55 nication protocol, command and data configurations 
based on UART specifications to serial interface specifi- 
cations of the PC 3 in the present embodiment, the 
serial interface adapter 2 is equipped with a CPU 5 for 
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their conversion. A software block diagram for control- 
ling the CPU 5 is shown in Fig. 5. 
[0037] In Fig. 5, reference numeral 51 indicates a 
command receiving program, reference numeral 52 
indicates a command conversion program, reference s 
numeral 53 indicates a UART transmission program, 
reference numeral 54 indicates a command transmitting 
program, reference numeral 55 indicates a command 
inversion program, and reference numeral 56 indicates 
a UART transmission program, respectively. Operations 10 
of respective components of the CPU 5 will be 
described herein while the case in which a command is 
transferred from a PC 3 to a CPU 10, where conversion 
incident to its transfer is carried out, is being taken as an 
example. Even as for the operations of the respective is 
components of the CPU 5 at the time that data is trans- 
mitted from the PC 3 to the CPU 1 0 or the operations of 
the respective components of the CPU 5 at the time that 
the conversion of a communication protocol at commu- 
nications made between the PC 3 and the CPU 10 is 20 
performed, their processing can be carried out under 
control of the CPU 5 based on a software configuration 
similar to one shown in the same drawing. 
[0038] The PC 3 generates a command thereinside 
and transmits the command to the serial interface 25 
adapter 2 attached to a front panel of a display unit in 
accordance with a communication protocol based on 
serial interface specifications. The serial interface 
adapter 2 receives the command under control based 
on the command receiving program 51 and starts 30 
processing by the CPU 5. After the command has been 
received by the serial interface adapter 2, the serial 
interface adapter 2 decodes the contents of the 
received command and converts it to a command con- 
figuration based on UART specifications supported by 35 
the CPU 10. The serial interface adapter 2 communi- 
cates with the CPU 10 through UART provided inside 
the CPU 10 under control based on the UART transmis- 
sion program 53 and transmits the command subjected 
to command conversion to the CPU 10. *o 
[0039] Now consider a signal having a length of N 
bytes (where N: natural number) compliant with inter- 
face specifications having device address information 
(display unit in this case) indicative of a device appara- 
tus corresponding to a destination to transmit a signal at 45 
a first byte, address information indicative of the PC 3 at 
a second byte, information indicative of the length of a 
command at a third byte and command information at a 
fourth byte or later, as a signal outputted from the PC 3, 
for example. Of the signal outputted from the PC 3 to the so 
display unit, the command information at the fourth byte 
or later is converted to a command having a length of M 
byte (where M: natural number) compliant with UART 
specifications of the CPU 10 under control of the CPU 5 
based on the command conversion program 52. The 55 
converted command is transmitted to the device appa- 
ratus (display unit in this case) indicated at the first byte 
of the original signal under control of the CPU 5 based 



on the UART transmission program 53. 
[0040] The operation of the CPU 5 at the time that a 
command is transferred from the CPU 10 to the PC 3 
and specifications conversion incident to its transfer is 
performed contrary to the above, will next be explained. 
Even in this case, the operations of respective compo- 
nents of the CPU 5 at the time that data is transmitted 
from the CPU 10 to the PC 3 or the operations of the 
respective components of the CPU 5 at the time that the 
conversion of a communication protocol at communica- 
tions made between the CPU 10 and the PC 3 is per- 
formed, can be carried out as described above as to 
their processing under the control of the CPU 5 based 
on a software configuration similar to one shown in the 
same drawing. 

[0041] The CPU 10 first transmits a command pro- 
duced thereinside to the CPU 5 of the serial interface 
adapter 2 by using UART. The CPU 5 receives the com- 
mand transmitted from the CPU 10 under control of the 
CPU 5 based on the UART receiving program 56 and 
converts it to a command configuration supported by 
the PC 3 under control of the CPU 5 based on the com- 
mand inversion program 55. Thereafter, the command 
is transmitted to the PC 3 in accordance with a commu- 
nication protocol compliant with serial interface specifi- 
cations supported by the PC 3 under control of the CPU 
5 based on the command transmitting program 54. 
[0042] Now consider a signal having a length of M' 
bytes (where NT: natural number) compliant with inter- 
face specifications having device address information 
(PC 3 in this case) indicative of a device apparatus cor- 
responding to a destination to transmit a signal at a first 
byte, address information indicative of a display unit at a 
second byte, information indicative of the length of a 
command at a third byte and command information at a 
fourth byte or later, as a signal outputted from the CPU 
1 0 included in the display unit, for example. Of the signal 
outputted from the CPU 10 to the PC 3, the command 
information at the fourth byte or later is converted to a 
command having a length of N' byte (where N': natural 
number) corresponding to UART specifications of the 
CPU 10 under control of the CPU 5 based on the com- 
mand inversion program 55. The converted command is 
transmitted to the device apparatus (PC 3 in this case) 
indicated at the first byte of the original signal under 
control of the CPU 5 based on the command transmit- 
ting program 54. 

[0043] Owing to the above operations, even if the 
interface specifications of the PC 3 are changed or the 
interface specifications of the PC 3 are changed accord- 
ing to the exchange of the PC 3, the display unit accord- 
ing to the present embodiment can cope with new 
interface specifications of the PC 3 by simply replacing 
it with another serial interface adapter 2 capable of con- 
verting the new interface specifications of the PC 3 to 
interface specifications for the display unit. Further, a 
merit is brought about in that owing to the setting of the 
mounting position of the serial interface adapter 2 to an 
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easy-to-exchange portion of a front panel or the like of 
the display unit, a user is able to perform the exchange 
without motion from the front of the display unit, so that 
ease of use is obtained. 

[0044] While the devices intended for the execution 
of mutual conversion compliant with the serial interface 
specifications have been described as the display unit 
and the computer in the aforementioned embodiment, 
the present invention is not necessarily limited to them. 
They can be used even for communications between 
commonly-used digital signal processing devices 
respectively having different interface specifications. An 
embodiment in this case will be described using Fig. 1 2. 
[0045] Referring to Fig. 12, reference numeral 131 
indicates a first digital signal processing device, refer- 
ence numeral 132 indicates a second digital signal 
processing device, reference numeral 130 indicates a 
CPU having the first digital signal processing device, 
reference numeral 133 indicates a CPU having the sec- 
ond digital signal processing device, and reference 
numeral 2 indicates a serial interface adapter similar to 
that employed in the above-described embodiment, 
respectively. The CPU 130 and the CPU 133 will be 
defined as provided with interface specifications differ- 
ent from each other respectively. The serial interface 
adapter 2 is capable of performing mutual specification 
conversion of information about mutually-different inter- 
face specifications upon communications of the first and 
second digital signal processing devices. 
[0046] Namely, the information about the interface 
specifications for the CPU 130 included in the first dig- 
ital signal processing device 131 are converted to inter- 
face specifications controllable by the CPU 133 
included in the second digital signal processing device 
132 by the serial interface adapter 2, whereby commu- 
nication is allowed. Contrary to this, the information 
about the interface specifications for the CPU 133 
included in the second digital signal processing device 
132 are converted to interface specifications controlla- 
ble by the CPU 130 included in the first digital signal 
processing device 133 by the serial interface adapter 2, 
whereby communication is made possible. Here, the 
mutual conversion between the interface specifications 
by the serial interface adapter can be performed 
according to the operation similar to the operations car- 
ried out by the embodiments described in detail in Figs. 
3 and 4. 

[0047] Further, the serial interface adapter 2 is 
shown in Fig. 1 2 as it exists outside the first and second 
digital signal processing devices. However, even if the 
serial interface adapter 2 is provided so as to be built in 
the first or second digital signal processing device or 
provided detachably from or attachabty to the first or 
second digital signal processing device, the function of 
performing mutual conversion between the interface 
specifications is implemented in the same manner and 
hence the effect of performing mutual conversion 
between the interface specifications for communica- 



tions according to the present invention is obtained in 
the same manner. 

[0048] An example of a configuration of a system 
comprising a serial interface adapter 2 of a display unit, 
5 a CPU 10 and a PC 3 is illustrated in Fig. 6 as a further 
embodiment of the present invention. The present 
example is characterized in that the serial interface 
adapter 2 has a hub. In the same drawing, reference 
numeral 6 indicates a hub, and reference numeral 61 
10 indicates a port (hereinafter abbreviated as upstream 
port) for connection to the PC 3 used as a host. Refer- 
ence numerals 62, 63, 64 and 65 indicate ports (herein- 
after abbreviated as downstream ports) for connection 
to peripheral apparatuses respectively. In Fig. 6. the hub 
15 takes a configuration having four downstream ports. 
The number of the downstream ports included in the 
hub 6 may be greater than or less than the number 
shown in Fig. 6. As peripheral apparatuses connected 
to the downstream ports, may be mentioned a key- 
20 board, a mouse, a joystick, a digital camera, a printer, a 
speaker, etc. In the present embodiment, the serial 
interface adapter 2 is equipped with the hub 6 and a 
CPU 5 included in the serial interface adapter 2 controls 
the hub 6 to thereby permit communications between 
25 the PC 3 and the peripheral apparatuses. However, the 
hub employed in the present invention will be defined as 
provided with the at least one upstream port to which a 
computer or the like is connected and a plurality of 
downstream ports to which peripheral apparatuses are 
30 connected and as provided with the function of broad- 
ening the width of selection for communications 
between the computer and the peripheral apparatuses 
through those ports to thereby enlarge communication 
environments of the entire system. 
35 [0049] The hub 6 is controlled by a CPU 5 which 
communicates with the PC 3. and selects any of the 
peripheral apparatuses connected to the downstream 
ports according to its control, thereby making it possible 
to transmit information such as a command sent from 
40 the PC 3. Contrary to the above, information such as 
data sent from the selected peripheral apparatus can be 
also transmitted to the PC 3 through the hub 6. Here, an 
indicated state of a selector switch for performing 
switching between the downstream ports included in the 
45 hub 6 shown in Fig. 6 indicates the state that the 
selected peripheral apparatus communicates with the 
PC 3, and does not indicate the state that it is physically 
disconnected from the non-selected peripheral appara- 
tuses. The information such as the command, data 
so obtained by the PC 3 according to the communication 
made through the above hub 6 is transmitted from the 
PC 3 to the CPU 5 of the serial interface adapter 2 
through the hub 6 and further sent to the CPU 10 
included in a display unit under the control of the CPU 5. 
55 The display unit is capable of performing control on an 
image display or the like under control of the CPU 1 0 by 
its information. Data, command or the like transmitted 
from the hub 6 is converted to a structure of data, a 
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command or the like handled or supported by the CPU 
10 under the control (corresponding to control similar to 
the control of the CPU 5 based on the program structure 
shown in Fig. 5) of the CPU 5. followed by transmission 
to the CPU 10 through a UART 18. 
[0050] Further, a command compliant with UART 
specifications, which is outputted from the CPU 10, is 
transmitted via the UART 18 to the CPU 5, where the 
command based on the UART specifications is con- 
verted to one based on serial interface specifications 
handleable by the PC 3 under the control (correspond- 
ing to control similar to the control of the CPU 5 based 
on the program structure shown in Fig. 5), followed by 
transmission to the PC 3 through the hub 6. 
[0051] Owing to the provision of the above- 
described hub 6 within the serial interface adapter 2, the 
serial interface adapter 2 of the display unit according to 
the present invention is capable of having a hub func- 
tion. While, however, the serial interface adapter 2 is 
equipped with the hub 6 in the present embodiment, the 
hub may take such a configuration as to be able to com- 
municate with the CPU 5 even if such a configuration 
that the display unit itself is equipped with the hub, is 
taken. When the display unit itself is equipped with the 
hub in such a configuration as not to be included in the 
serial interface adapter 2, an effect is brought about in 
that the trouble of replacing the peripheral apparatus 
connected to the hub with another upon the replace- 
ment of the serial interface adapter 2 is saved. 
[0052] A still further embodiment of the present 
invention is shown in Fig. 7. In Fig. 7, reference numeral 
31 indicates a second PC, and reference numeral 66 
indicates an upstream port of the PC 31. In the same 
drawing, those designated at the same reference 
numerals as those shown in Fig. 6 are the same ones 
and will be defined as provided with functions similar to 
those shown in Fig. 6, respectively. 
[0053] As shown in Fig. 7, a serial interface adapter 
2 of a display unit according to the present invention is 
capable of being connected to a plurality of PCs. Owing 
to its structure and control of a hub 6 by a CPU 5, the 
PC 31 is able to communicate with another peripheral 
apparatus connected to its corresponding downstream 
port, other than the corresponding peripheral apparatus 
being communicating with the PC 3 even while the PC 3 
is being communicating with the peripheral apparatus 
connected to any of downstream ports 62 through 65, 
for example. Further, owing to increases in the numbers 
of upstream ports and downstream ports of the hub, 
communications between the PC and the peripheral 
apparatuses through the hub can be performed simulta- 
neously and in parallel in plural ways, and communica- 
tions between a plurality of PCs and a plurality of 
peripheral apparatuses can be controlled by their free 
switching. In this case, an image displayed on the dis- 
play unit results in one based on a video signal sent 
from the PC 3 or PC 31. However, the selection of the 
displayed image is made possible by, for example, 



transmitting a switching control signal inputted via a 
mouse or a keyboard or the like connected to the PC 3. 
PC 31 or hub 6 to a CPU 10 according to communica- 
tions made via the hub 6 and performing control of the 
5 CPU 10. 

[0054] A block diagram illustrative of a configuration 
of a display unit showing a still further embodiment of 
the present invention and connections for communica- 
tions with a computer via a serial interface adapter 2 is 
w shown in Fig. 8. In the present embodiment, the display 
unit is one in which the display unit according to the 
embodiment illustrated in Fig. 2 is further equipped with 
a second memory 16. 

[0055] An adjustment voltage range at the normal 

15 operation of a principal portion of the display unit is 
stored in the second memory 16. In the present embod- 
iment, source voltage values and current values used 
for a video processing circuit 1 1 , a deflection circuit 14 
and an anode and grid of a CRT 15 are stored therein. 

20 A CPU 1 6 reads information stored in the memory 1 6 as 
necessary and effects specifications conversion using 
the serial interface adapter 2 on it, after which its infor- 
mation can be transmitted to a PC 3. A vide signal indic- 
ative of the information is transmitted to the display unit 

25 under the control of the PC 3. Thus, the contents of the 
information at the normal operation of the display unit 
can be displayed on the CRT 15 of the display unit and 
can serve as information for repair at trouble or the like 
of the display unit. Incidentally, while the memory 16 is 

30 provided separately from a memory 13 in the present 
embodiment, the memory 13 and the memory 16 may 
be made up of one memory. The contents stored in the 
memory 13 and the memory 16 may be stored in an 
internal memory provided within the CPU 10. Alterna- 

35 tively, either one of the contents of the memory 13 or the 
memory 16 may be stored in the internal memory lying 
within the CPU 10. 

[0056] A block diagram illustrative of a configuration 
of a display unit and connections between the display 

40 unit and a computer via a serial interface adapter 2 is 
shown in Fig. 9 as a still further embodiment of the 
present invention. In Rg. 9. the elements of structure 
designated at the same reference numerals in Rg. 8 will 
be defined as having similar functions. Referring to Fig. 

45 9, reference numeral 91 indicates a voltage source for a 
video processing circuit 11, reference numeral 92 indi- 
cates an anode voltage source for a CRT 15, reference 
numeral 93 indicates a voltage source for a second grid 
of the CRT 1 5, reference numeral 94 indicates a voltage 

so source for a deflection circuit 14, reference numeral 71 
indicates means for detecting a source current of the 
video processing circuit 11, reference numeral 72 indi- 
cates means for detecting an anode source current of 
the CRT 15, reference numeral 73 indicates means for 

55 detecting an anode current, and reference numeral 74 
indicates means for detecting a source current of the 
deflection circuit 14, respectively. The detection of each 
current can be carried out by, for example, using a resis- 
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tor in a section through which current flows and measur- 
ing a voltage drop developed across the resistor. 
Reference numeral 8 indicates a switch which performs 
switching between connections to the voltage and cur- 
rent detecting means of the respective portions, and ref- 
erence numeral 17 indicates an A/D converter for 
converting a value detected by the detecting means 
selected by the switch 8 to a digital signal. The opera- 
tion in Fig. 9 will be explained below. 
[0057] According to a request issued from a PC 3 or 
a CPU 10, the A/D converter 17 converts a value 
detected by the detecting means selected by the switch 
8 to a digital signal and supplies it to the CPU 10. Inci- 
dentally, although not illustrated in Fig. 9, the display 
unit according to the present embodiment has a level 
converter for matching each detected value with 
dynamic range of the input of the A/D converter 1 7. The 
CPU 10 transmits each detected value of each portion, 
which is converted to the digital signal, the values of the 
respective parts at the normal operation or information 
about an allowable range at the normal operation, each 
being preset to a second memory 16, to the PC 3 
through the use of the serial interface adapter 2. The PC 
3 determines whether the corresponding detected value 
coincides with each preset value or falls within the 
allowable range, and allows the result of determination 
to be displayed on the CRT 15. 
[0058] Rg. 10 is an example representative of 
results of comparisons between the values or allowable 
range preset to the memory 16 and actual values 
detected at the respective parts of the display unit. 
When the corresponding detected value coincides with 
the preset or falls within the allowable range, it is dis- 
played as No Error, for example. On the other hand, 
when the detected value slightly falls below the allowa- 
ble range, it is represented as Warning, for example and 
indicates the existence of a malfunction or abnormal 
condition. The abnormal contents of the part at which 
the abnormal condition exists, is displayed on the dis- 
play unit. Further, when the detected value is found to 
be a significant anomaly such as an excessive current, 
it is indicated as Error, for example, and the abnormal 
contents thereof is displayed on the display unit. 
[0059] As described above, the means for detecting 
the voltages and currents at the respective parts are 
provided and the values or allowable range at the nor- 
mal operation are preset to the memory 16. Further, the 
information obtained from the means for detecting the 
voltages and currents at the respective parts and the 
information preset to the memory 16 are transmitted to 
the PC 3 through the use of the serial interface adapter 
2, whereby the abnormalities developed in the respec- 
tive parts inside the display unit can be easily recog- 
nized. A description will be made as to the display of the 
information at the respective parts in the display unit. 
When the display unit has an ON SCREEN DISPLAY; 
hereinafter described as OSD function other than the 
control from the PC 3 as described in the present 



embodiment, the information at the respective parts in 
the display unit may be displayed on the CRT 15 by 
using the OSD function. 

[0060] Since the serial interface adapter 2 of the 
5 display unit according to the present invention is capa- 
ble of carrying out bidirectional communications, an 
adjustment command and a set value are inputted from 
the PC 3 in the case of the occurrence of a slight anom- 
aly of the order of Warning to re-adjust such an abnor- 
10 mal portion, thereby making it possible to resolve its 
occurrence. 

[0061 ] Further, since items controllable by the CPU 
10, such as bright, contrast, screen distortion, etc. can 
be handled under the independent control of the CPU 

is 10 of the display unit without the intervention of the PC 
3, an effect is brought about in that initial adjustments at 
factory shipment can be simplified and a change with 
the elapse of time can be controlled. 
[0062] A block diagram illustrative of a configuration 

20 of a display unit and connections between the display 
unit and a computer via the serial interface adapter 2 is 
shown in Fig. 1 1 as a still further embodiment of the 
present invention. In the same drawing, reference 
numeral 12 indicates a liquid crystal module, reference 

25 numeral 121 indicates a horizontal scanning circuit, ref- 
erence numeral 122 indicates a vertical scanning cir- 
cuit, and reference numeral 123 indicates a liquid 
crystal panel. The same portions as those shown in Rg. 
2 are identified by the same reference numerals and the 

30 description of certain common elements will therefore 
be omitted. 

[0063] The present embodiment is different from 
the embodiment shown in Fig. 2 in that the liquid crystal 
module 12 is used as a display device. The serial inter- 

35 face adapter 2 of the display unit according to the 
present invention can be used even in a liquid crystal 
display. The operation in Fig. 1 1 will be explained below. 
[0064] Information such as the intrinsic resolution or 
the like of the display unit, which has been read from the 

40 memory 1 3, is transmitted to the PC 3 through commu- 
nications made via the serial interface adapter 2. After- 
wards, the PC 3 identifies video signal specifications 
and video signal timing adapted to the display unit. Fur- 
ther, the PC 3 outputs a video signal corresponding to 

45 the information of the display unit to the display unit 
side, and a video processing circuit 1 1 processes the 
video signal. The video signal outputted from the video 
processing circuit 1 1 is inputted to the horizontal scan- 
ning circuit provided within the liquid crystal module. 

so The input horizontal and vertical synchronizing signals 
are respectively inputted to the horizontal scanning cir- 
cuit 121 and the vertical scanning circuit 122, whereby 
an image based on the video signal transmitted from the 
PC 3 can be displayed on the liquid crystal panel 123. 

55 Owing to the reporting of resolution of the display unit 
itself to the PC 3, a matrix type display unit having fixed 
resolution can make a request to the PC 3 for the 
matched video signal of resolution. Therefore, the 
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matrix type display unit has an advantage as compared 
with the CRT type display unit in that the information 
stored in the memory 13 is less reduced and an adjust- 
ment to the screen during the use of the display unit, for 
example is also simplified. 

[0065] Incidentally, the matrix type display unit to 
which the serial interface adapter 2 according to the 
embodiment of the present invention is not limited to the 
liquid crystal display. All the embodiments referred to 
above are applicable to all types of matrix type displays 
such as plasma, LED, EL and DMD types. 
[0066] While the CPU 10 employed in the embodi- 
ment of the present invention has been described by the 
example in which the UART is incorporated therein as 
the serial interface, one compliant with serial interface 
specifications other than the UART does not depart 
from the present invention. While the serial interface 
adapter 2 has been further described by using the 
example in which it is attached to the front panel, the 
attached position of the serial interface adapter 2 is not 
limited to the front panel. Even if it is provided on the 
periphery or the like of the display screen, an effect sim- 
ilar to the above is obtained. If the attached position 
thereof is taken within a range in which an improvement 
in the operability at the time that a user replaces the 
serial interface adapter with another, is achieved, the 
present invention is not affected by its attached position. 
[0067] An example of a configuration of a display 
unit according to a still further embodiment of the 
present invention is shown in Fig. 13. Further, the 
details of a relationship between the serial interface 
adapter 2 and its communications will be shown in Fig. 
14. 

[0068] The embodiments, which have been 
explained up to now, have been described with, for 
example, the UART as the serial interface to the serial 
interface adapter 2 and the CPU 10. Subsequently, a 
serial interface SI1 to the PC 3 and a hub 6 of the serial 
interface adapter 2 will be called a first serial interface, 
and a serial interface SI2 to the serial interface adapter 
2 and a CPU 10 will be referred to as a second serial 
interface. Here, communication protocols for the first 
and second serial interfaces will be defined as different 
from each other. 

[0069] The present embodiment is different from 
the embodiments described up to now in that it can han- 
dle or cope even with a third serial interface for perform- 
ing communications between the PC 3 and a CPU 5 of 
the serial interface adapter 2. Namely, the present 
embodiment provides the serial interface adapter 2 
adapted to a plurality of types of interface specifications, 
the display unit having its function and a digital signal 
processing device. 

[0070] Now consider where the third serial interface 
and the second serial interface are different in commu- 
nication protocol from each other. The communication 
protocols for the first and second interfaces will also be 
explained as different from each other in the following 



embodiments. However, the following embodiments will 
be applied even to the same case. The third serial inter- 
face is hereinafter abbreviated as SI3 and an example 
of the operation thereof will be explained. 

5 [0071] In Fig. 14, the CPU 5 has thereinside basic 
information for a display, such as the name of a maker, 
type, serial number, corresponding signal specifica- 
tions, etc. of a display unit for being adapted to the SI3. 
The PC 3 can supply a suitable video signal to the dis- 

io play unit according to the present invention by notifying 
the basic information of the display unit to the PC 3 
through the SI3. Accordingly, a user is able to always 
display an image under the optimum conditions without 
performing cumbersome initial adjusting work of an 

75 image display position, screen distortion, etc. Further, 
the CPU 5 has command and protocol converting func- 
tions. Since the PC 3 and the CPU 1 0 for display control 
can bidirectionally swap a command or data with each 
other through the CPU 5. the PC 3 is capable of control- 

20 ling the brightness, color temperature, screen distortion, 
display size, position, etc: of the display. Further, the PC 
3 is also capable of obtaining adjustment values, identi- 
fication information, performance information, etc. of the 
display unit as well as performing control based on its 

25 display information. Incidentally, the PC 3 may obtain a 
method of obtaining the display information, collectively. 
Alternatively, it selects the necessary information alone 
and may obtain the same individually. 
[0072] A still further embodiment of the present 

30 invention is shown in Fig. 15. In Fig. 15, the present 
embodiment is different from the above-described 
embodiment of the present invention in the configura- 
tion of the serial interface adapter 2. 
[0073] The present embodiment is different from 

35 the above-described embodiment in that in order to 
record the basic information of the display unit 
, described in the above embodiment, there is provided a 
memory circuit EEPROM 21 capable of rewriting inter- 
nal data. The EEPROM 21 may use a general-purpose 

40 device having a normal memory function alone. How- 
ever, it may use a dedicated device which incorporated 
therein a function for adapting to the SI3. Fig. 15 shows 
a configuration using the latter dedicated device. The 
operation of Fig. 15 will be explained below. 

45 [0074] In Fig. 15, the SI3 will be regarded as 
adapted to a plurality of different communication levels. 
Now consider where a communication level 1 and a 
communication level 2 exist. Here, the communication 
level means a voltage level used when control on com- 

50 munications between the PC 3 and the EEPROM 21 
through the SI3 is performed. When the PC 3 responds 
to the communication level 1 of the SI3, the EEPROM 
21 transmits data to the PC 3 one bit by one bit in syn- 
chronism with a vertical synchronizing signal received 

55 form the PC 3. On the other hand, when the PC 3 
responds to the communication level 2 of the SI3, the 
PC 3 outputs a clock signal different in frequency from 
the vertical synchronizing signal. Further, the EEPROM 
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21 reads out basic information of the display unit 
recorded in the EEPROM 21 in synchronism with the 
clock signal supplied from the PC 3 and transmits data 
to the PC 3. While the two communication levels have 
been described as the communication levels of the SI3 
in the present embodiment, the type of communication 
level is not limited to the two in the present invention. 
Other communication levels do not depart from the 
present invention either if the PC 3 responds to commu- 
nication levels at which reading control of the EEPROM 
21 and communication control thereof are carried out. 
[0075] Thus, the EEPROM 21 is provided within the 
serial interface adapter 2 an the PC 3 makes it possible 
to carry out the reading control and communication con- 
trol of the EEP ROM 21 in response to at least one com- 
munication level. As a result, the PC 3 is capable of 
identifying the display unit having the serial interface 
adapter 2. Even when a new display unit (whose basic 
information is not stored in the EEPROM 21) is con- 
nected to the PC 3, the PC 3 is capable of recognizing 
a new display unit by using one in which basic informa- 
tion of the new display unit is additionally recorded, as 
the EEPROM 21 . Namely, the EEPROM 21 of the serial 
interface adapter 2 may be simply replaced with one 
having new basic information, and a CPU 3 and a hub 6 
can be used in common. Further, when a electrically- 
erasable memory is used as the EEPROM 21 , the basic 
information of the new display unit may be additionally 
written into the memory or rewritten. In this case, the 
serial interface 2 can be utilized in common regardless 
of the type of display unit. Further, control on the writing 
or rewriting of the basic information of the new display 
unit can be easily carried out from outside the display 
unit. 

[0076] Incidentally, the present embodiment has 
described the example in which the electrically-erasable 
EEPROM 21 is used. However, the present embodi- 
ment is not necessarily limited to the EEPROM 21 as a 
memory. Alternatively, the EEPROM 21 may physically 
be replaced with a non-erasable and - programmable 
ROM. When an area for the electrically-erasable EEP- 
ROM 21 is provided inside the CPU 5. the area for the 
EEPROM 21 provided inside the CPU 5 may be used. 
[0077] A still further embodiment of the present 
invention is shown in Fig. 16. The embodiment shown in 
Fig. 16 is different from the above-described embodi- 
ment in the configuration of the serial interface adapter 
2. 

[0078] The present embodiment is different from 
the above embodiment in that a device dedicated for an 
SI3 is used as an EEPROM 21 lying within the serial 
interface adapter 2 and a reset circuit 22 capable of 
resetting a communication operating condition of the 
EEPROM 21 to thereby restore it to its initial state is 
provided. 

[0079] The operation of the embodiment under the 
configuration shown in Fig. 16 will be explained below. 
[0080] When control on communications between 



the PC 3 and a CPU 5 is made under communication at 
a communication level 1 through the SI3, the PC 3 
would not be able to recognize the EEPROM 21 when a 
communication level is changed to a communication 

5 level 2. In order to eliminate such an adverse effect, the 
EEPROM 21 is reset under the control of the CPU 5, 
thereby allowing the PC 3 to recognize the EEPROM 21 
at the communication level 2 of the SI3. The operation is 
similar to the above even when the communication level 

iq has been changed from the communication level 2 to 
the communication level 1 . 

[0081 ] Fig. 1 7 shows one example of a reset circuit 
22 for resetting the EEPROM 21 employed in the 
present embodiment. 
15 [0082] In Fig. 17, reference numerals 221, 222 and 

223 indicate resistors respectively, reference numeral 

224 indicates an NPN transistor, and reference numeral 

225 indicates a source for the reset circuit 22. 

[0083] The reset circuit 22 is a common emitter 

20 switching circuit. When a signal inputted from the CPU 
5 is a Low level, the NPN transistor 224 is brought to a 
cut-off state and a collector terminal of the NPN transis- 
tor 224 is brought to a High level. Therefore, the EEP- 
ROM 21 is brought to a power-on state. On the other 

25 hand, when the signal inputted from the CPU 5 is a High 
level, the NPN transistor 224 is brought to an active 
state and the collector terminal of the NPN transistor 
224 is brought to a Low level, whereby the EEPROM 21 
is brought to a power-off state. 

30 [0084] When a CPU 1 0 detects the cut off of a video 
signal or synchronizing signal from the PC 3, the EEP- 
ROM 21 can be restored to a power-on initial state 
through the CPU 5. It is thus possible to carry out com- 
munications between the PC 3 and the EEPROM 21 

35 through the SI3 again. 

[0085] Incidentally, while the present embodiment 
has described the example in which the EEPROM 21 is 
restored to the initial state by being set to the power-off, 
the output of the CPU 5 may be inputted directly to a 

40 dedicated reset terminal when the EEPROM 21 has the 
dedicated reset terminal. 

[0086] A configuration of the serial interface 
adapter 2 of a display unit used as a still further embod- 
iment of the present invention is shown in Fig. 18. 

45 [0087] In the present embodiment, the point that 
data based on first serial interface specifications and 
data based on third serial interface specifications are 
capable of being recorded in and read out from an EEP- 
ROM 21 provided within the serial interface adapter 2, 

so and the EEPROM 21 is used in common, is a novel 
point different from the above-described embodiment. 
[0088] Sharing the use of an area for storage of 
common data between a first serial interface and a third 
serial interface makes it possible to reduce memory 

55 capacity. 

[0089] A still further embodiment of the present 
invention is shown in Fig. 19. In the present embodi- 
ment, a connecting position of an EEPROM 21 in a con- 
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figuration of the serial interface adapter 2 of a display 
unit differs from that employed in the embodiment 
shown in Fig. 18. 

[0090] In the present embodiment, lines which com- 
municate with a CPU 5 provided within the serial inter- 
face adapter 2, are respectively independently provided 
specifically for a hub 6, a CPU 10 and the EEPROM 21 . 
[0091 ] Owing to the provision of the dedicated com- 
munication lines every devices, the occurrence of a fail- 
ure can be notified to a user using a display unit through 
the use of the remaining other communication lines 
even when a certain communication line is interrupted 
due to significant trouble such as the destruction of a 
device. 

[0092] When the communication line established 
between the CPU 5 and the hub 6 is interrupted by way 
of example, the CPU 5 detects its failure and transmits 
the contents of the failure detection to the CPU 10 
through the use of the communication line established 
between the CPU 5 and the CPU 10 provided inside a 
display. Thereafter, the contents of the failure and a 
method of resolving the failure, etc. may be OSD<lis- 
played on the display unit. Further, the contents of the 
failure detection is transmitted to the PC 3 through the 
use of an SI3 used between the CPU 5 and the PC 3, 
and the contents of the failure and the method of resolv- 
ing the failure, etc. may be displayed on the display unit 
under software control of the PC 3. 
[0093] A still further embodiment of the present 
invention is shown in Fig. 20. The present embodiment 
differs from the aforementioned embodiment of the 
present invention in the configuration of the relationship 
of connections between the serial interface adapter 2 of 
a display unit and a CPU 10. The operation of Fig. 20 
will be described below. 

[0094] The present embodiment is provided with a 
flag function for notifying that a CPU 5 provided inside a 
display is in a state of being able to communicate, to the 
CPU 10 lying within the serial interface adapter 2 
through an I/O port. Owing to the provision of the flag 
function, either the CPU 5 or the CPU 1 0 is able to com- 
municate without any problem even when either of them 
starts operating ahead of the other. A description will be 
made below of a case in which the CPU 5 starts operat- 
ing ahead of the CPU 10 and the CPU 10 starts operat- 
ing ahead of the CPU 5. 

[0095] When the CPU 5 starts operating anteced- 
ently to it, the CPU 5 is set so as not to communicate 
with the CPU 10 until it receives a flag indicative of the 
CPU 10 being in a state of being able to communicate, 
from the CPU 10. When the CPU 5 receives a com- 
mand to be transmitted to the CPU 10 from the PC 3, for 
example, the CPU 5 holds the command received from 
the PC 3 or ignores it in some instances. After the 
reception of the communicable flag from the CPU 10 
has been confirmed, the CPU 5 starts to communicate 
with the CPU 10. When the command outputted from 
the PC 3 is being held, the CPU 5 transmits the com- 



mand to the CPU 10. 

[0096] On the other hand, when the CPU 10 starts 
operating ahead of the other, the setting of an I/O port 
function for the CPU 10 and the initialization of a RAM 

s are terminated. When it starts its normal operation, the 
CPU 10 transmits a flag for transferring communication 
being permitted, to the CPU 10. Thereafter, the opera- 
tions of the CPU 5 and the CPU 10 are controlled 
according to a program so that the CPU 10 shifts to con- 

w trol on a display while the flag is being held until it starts 
to communicate with the CPU 5. 
[0097] Owing to the programming of the CPU 5 and 
the CPU 10 as described above, either of the CPU is 
returned to its initial state when the power is newly 

15 turned ON after it temporarily undergoes a power OFF 
state due to the mixing of power noise or the (ike, for 
example. Since it is recovered according to the above 
procedure even when the CPU starts operating anew, it 
is not brought to a communication disable state. 

20 [0098] Further, even if the CPU 5 or the CPU 10 is 
brought to a runaway state, forced initializing means 
such as a watch dog timer is used to forcedly initialize it, 
so that the CPU is recovered by the above procedure, 
thereby making it possible to bring it to a normal com- 

25 munication state. 

[0099] Here, a device having the leadership of 
transmission and reception of data will be called master 
device. Further, a device, which performs the reception 
and transmission of data according to instructions given 

30 from the master device, will be referred to as slave 
device. In the embodiments described up to Fig. 19, the 
CPU 5 and the CPU 10 have so-called multi-master 
relationships in that they communicate so that when the 
data is transmitted from the CPU 5 to the CPU 10, the 

35 CPU 5 is taken as the master device and the CPU 10 is 
taken as the slave device and when the data is transmit- 
ted from the CPU 10 to the CPU 5, the CPU 10 serves 
as the master device and the CPU 5 serves as the slave 
device. 

40 [0100] However, the relations between the CPU 5 
and the CPU 10 employed in those up to the embodi- 
ment shown in Fig. 1 9 are not limited to the above. As in 
the case of the present embodiment shown in Fig. 20, 
the CPU 10 and the CPU 5 may have such a f ixed rela- 

45 tion that the CPU 5 is taken as a master device and the 
CPU 1 0 is taken as a slave device in that command data 
or the like can be transmitted from the CPU 10 to the 
CPU 5 for the first time by giving a sign to start the oper- 
ation of the CPU 10 from the CPU 10 to the CPU 5 by 

so using a flag function upon transmitting the command 
data or the like from the CPU 10 to the CPU 5. Under 
the control made under such a fixed relation, control 
stabler than the multi-master can be carried out, thus 
bringing about a malfunction preventing effect. It is also 

55 easy to develop products in terms of the function as 
compared with the fact that they have the multi-master 
relationship. 

[0101] When the first serial interface and the third 
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25 

serial interface compete with each other, priorities such 
as precedence of the third serial interface over the other 
are provided upon communications with the PC 3, so 
that the ensuring of a stable communication state can 
be also achieved. 

[0102] A still further embodiment of the present 
invention is shown in Fig. 21. The present embodiment 
differs from the above embodiment in that the serial 
interface adapter 2 of a display unit according to the 
present embodiment is provided with a common reset 
circuit 23 for a CPU 5 and a hub 6. 
[0103] When the common reset circuit 23 detects a 
reduction in source voltage applied to the CPU 5 or the 
hub 6 and instantaneous cut-off of power according to 
the common reset system, the CPU 5 and hub 6 can be 
re-started from their initial states so that a malfunction 
incident to a communication interruption can be pre- 
vented from occurring. Further, processing for connec- 
tion to the PC 3 can be also re-started from the initial 
state by re-connecting an upstream port after the con- 
nection of the upstream port has been cut off temporar- 
ily, upon processing for initializing the hub 6. 
[0104] While the present embodiment has 
described the example in which the CPU 5 and hub 6 
share the use of reset, the present invention is not lim- 
ited to it. The reset of the CPU 10 may be used in com- 
mon. 

[01 05] An external view of a display unit showing a 
still further embodiment of the present invention is 
shown in Fig. 22. 

[0106] The present embodiment differs from other 
embodiments in that a reset switch 24 of a serial inter- 
face adapter 2, which is different from a power on/off 
switch, is attached to a display unit 1 . In Fig. 22, the 
position of the reset switch 24 is provided in the vicinity 
of a surface screen of a cabinet 1 of the display unit. 
However, the position thereof is not necessarily limited 
to that location. The reset switch may be placed in a 
position placed in the front (corresponding to a diago- 
nally-shaded portion designated at numeral 2 in Fig. 22) 
of the serial interface adapter 2 and operable by a user, 
for example. 

[0107] A diagram of an internal configuration in 
which the configuration of Fig. 21 is provided with a 
reset switch 24, is shown in Fig. 23. 
[0108] In Fig. 23, the CPU 5 and the CPU 10 are 
programmed so that when a user pushes the reset 
switch 24, the common reset circuit 23 returns the CPU 
5 and hub 6 to their initial states and the connection 
between the PC 3 and upstream port is temporarily cut 
off and re-connected. Owing to the programming of the 
CPU 5 and the CPU 10 as described above, when the 
user recognized that a device connected to, for exam- 
ple, a downstream port 62 suffered a breakdown or was 
brought to an overcurrent state through an OSD display 
or the like, the user detaches the failed device from the 
downstream port 62 and re-connects it, followed by 
pushing of the reset switch 24, whereby the CPU 5 and 



hub 6 of the serial interface 2 can resume their opera- 
tions from their initial states. When the overcurrent state 
is detected at this time, it is not necessary to disconnect 
the device connected to the downstream port 62 in par- 
5 ticular. 

[0109] Incidentally, the present embodiment has 
described the example in which the reset switch 24 is 
used as a trigger for resuming the operation from the 
overcurrent state. As an embodiment other than it, there 
10 is known a method of allowing the common reset circuit, 
CPU 5 or hub 6 to monitor an overcurrent state and 
automatically resuming the operation thereof from its 
initial state when the solution of the overcurrent state is 
detected. 

is [0110] A still further embodiment of the present 
invention is shown in Fig. 24. In Fig. 24, the embodiment 
is one in which one serial interface adapter 2 performs 
control on communication with a plurality of displays 
and is different from other embodiments in that point. 

20 [01 1 1 ] The number of display units with which the 
serial interface adapter 2 according to the present 
embodiment is capable of communication, is not limited 
to one. The serial interface adapter 2 is able to commu- 
nicate with a plurality of displays by assigning 

25 addresses every plural displays and identifying the 
same. 

[0112] A serial interface adapter is capable of per- 
forming control on communication with respective cores 
of a multiple-screen multi-display apparatus 25 wherein 

so a plurality of display units shown in Fig. 25 by way of 
example, i.e., the three display units as viewed in 
upward and downward directions and three display 
units as viewed in left and right directions, or the nine 
display units in total are joined together to thereby 

35 implement one large screen. In Fig. 25, reference 
numerals 10, 101, 102, 103, 104, 105, 106, 107 and 108 
indicate CPUs for controlling the display units used as 
the cores, respectively. The PC 3 is capable of perform- 
ing image-quality control on the brightness, color tem- 

40 peratures, screen distortion, display sizes, positions 
every cores according to control on communication with 
CPUs of the respective cores. Further, the PC 3 is capa- 
ble of obtaining adjustment values, identification infor- 
mation, performance information, etc. of the respective 

45 cores (display units) and performing control based on 
their data. 

[01 13] A block diagram showing a configuration of a 
display unit showing a still further embodiment of the 
present invention is shown in Fig. 26. In the same draw- 
so ing, reference numeral 201 indicates a PC, reference 
numeral 202 indicates a display unit, and reference 
numeral 203 indicates a hub unit respectively. In the dis- 
play unit 2, reference numeral 321 indicates a synchro- 
nous processing circuit, reference numeral 322 
55 indicates a video processing circuit, reference numeral 
323 indicates a CPU, reference numeral 324 indicates a 
drive circuit, reference numeral 325 indicates a display 
device, and reference numeral 326 indicates a control 
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data memory, respectively. Operations of respective 
parts of the display unit 202 will be explained below. 
[0114] The synchronous processing circuit 321 
generates a horizontal pulse (HD) and a vertical pulse 
(VD) each having predetermined polarity from an input 
video signal, a complex synchronizing signal or HD and 
VD and supplies them to the video processing circuit 
322, the CPU 323 and the drive circuit 324. At this time, 
the synchronous processing circuit 321 detects informa- 
tion about the polarity of the synchronizing signal and 
may supply it to the CPU 323. The CPU 323 specifies 
the input signal from the frequencies of the outputs HD 
and VD of the synchronous processing circuit 321 and 
the information about the polarity of the input synchro- 
nizing signal and invokes control data such as the 
brightness, color, display size, distortion, etc. used upon 
displaying the video signal from the control data mem- 
ory 326 to thereby control the video processing circuit 
322 and the drive circuit 324. Incidentally, while Fig. 26 
shows the example in which the aforementioned control 
data memory 226 is provided outside the CPU 323, the 
present invention is not limited to it. For example, a 
ROM built in the CPU 323 may be used. 
[01 1 5] The video processing circuit 322 effects sig- 
nal processing such as amplification, level shifting or the 
like on input video signals of R, G and 8, based on con- 
trol information sent from the CPU 323 and outputs the 
result of signal processing to the display device 325. 
The drive circuit 324 controls the display size, distortion, 
etc. based on the input synchronizing signals and the 
control information supplied from the CPU 323 and 
drives the display device 325. Owing to the operation of 
each part as described above, the input video signal 
can be displayed on the display device 325 as an image. 
Here, the display device 325 may be a CRT type, a liq- 
uid crystal type or a plasma type. Alternatively, any 
types may be used if they are devices each capable of 
displaying an image or characters thereon. 
[0116] The operation of the hub unit 203 will be 
explained below. In the hub unit 203, reference numeral 
3U indicates an UP port, reference numerals 3D1 
through 3D4 indicate Down ports, reference numeral 

231 indicates a hub repeater, and reference numeral 

232 indicates a hub controller, respectively. 

[0117] When the UP port 3U is connected to an 
external computer, the hub controller 232 acquires or 
obtains identification information such as the name of a 
maker, the name of a product, a production number 
thereof, version information about corresponding speci- 
fications, character information, power type information, 
the number of Down ports, an overcurrent detection 
type, a decision as to provision or support by a recovery 
signal from a holding state, a communication protocol, 
etc. supplied from the CPU 323 and replies to the exter- 
nal computer through the UP port, whereby the hub unit 
is recognized as a hub by the PC 201 . Here, the identi- 
fication information read from the CPU 323 may be read 
one by one from the CPU 323 every information 



requested from the PC 201. Alternatively, all necessary 
information may be read collectively before the connec- 
tion of the UP port 3U. 

[01 18] Owing to the recognition of the hub unit 203 

5 as the hub by the PC 201 , the hub repeater starts the 
operation of intermediation communications between 
the UP port 3U and the Down ports 3D1 through 3D4, 
thereby bringing the Down ports 3D1 through 3D4 into 
an operable state. If peripheral apparatuses such as a 

10 keyboard, a mouse, etc. are connected to the Down 
ports 3D1 through 3D4 in this condition, then a commu- 
nication with the PC 201 is enabled, so that the periph- 
eral apparatuses connected to the Down ports 3D1 
through 3D4 are capable of operation. 

75 [0119] In the display unit 202 according to the 
present embodiment as described above, the CPU 323 
holds the identification information such as the name of 
the maker for the hub unit 203, the name of its product, 
the production number thereof, etc. thereinside, and the 

20 hub unit 203 obtains the identification information from 
the CPU 323 and replies to the PC 201 . As a result, the 
hub unit can be recognized by the PC 201 based on the 
identification information recorded inside the CPU 223. 
[01 20] When the display unit 202 supports or corre- 

25 sponds to a display control function for controlling the 
brightness, a display position, sizes, distortion, etc. from 
the PC 201, the display unit 202 records even the type 
of each control item referred to above, an adjustment 
range, etc. supported thereby in the CPU 323 and 

30 replies to the PC 201 via the hub unit 203. Conse- 
quently, the PC 201 is capable of grasping the effect that 
the display unit 202 corresponds to the display control 
function and specification information, whereby the dis- 
play screen of the display unit 202 can be controlled. 

35 When display control information is sent from the UP 
port 3, the hub unit 203 transmits it to the CPU 323 lying 
within the display unit 202 through the hub controller 
232, and hence the CPU 323 controls the video 
processing circuit 322 and the drive circuit 324 based 

40 on the received display control information. Thus, the 
PC 201 is capable of performing the display control of 
the display unit 202 and obtaining set values from the 
display unit 202. 

[01 21 ] Further, identification information for backup 
45 is provided inside the hub unit 203. When communica- 
tions between the hub unit and the CPU 323 are not 
completed in this condition even if a predetermined time 
has elapsed, and the hub controller cannot obtain the 
identification information from the CPU 323 due to a 
so communication protocol error, the hub unit 203 gives 
the backup information to the PC 201 as a replay and 
may operate as a general-purpose hub. Further, when 
the hub controller cannot obtain the identification infor- 
mation from the CPU 323 as described above, the 
55 adjustment items for the above display control function 
are limited and the display control function itself may be 
set so as to be prohibited. 

[01 22] Incidentally, the hub unit 203 may take either 
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a unit structure wherein it is detachable from or attacha- 
ble to the display unit 202 or incorporation of it into the 
display unit 202. The hub unit is exactly alike in that it 
has a hub control function for controlling communica- 
tions between an external computer and each of periph- 
eral apparatuses. Here, the peripheral apparatuses of 
course include the display unit 202 itself. 
[01 23] A block diagram showing a configuration of a 
display unit corresponding to one embodiment of the 
present invention is shown in Fig. 27. 
[0124] The same portions as those shown in Fig. 26 
are identified by the same reference numerals and the 
description of certain common portions will therefore be 
omitted. The aforementioned embodiment has 
described the example in which the identification infor- 
mation of the hub unit 203 is recorded inside the CPU 
323. In contrast to this, a description will be made of an 
example in which the display unit according to the 
present embodiment includes a memory 327 provided 
outside a CPU 323 and identification information of a 
hub unit 203 is recorded inside the memory 327. 
[0125] The CPU 323 obtains the identification infor- 
mation of the hub unit 203 from the memory 327 and 
transmits it to the hub unit 203. Incidentally, the interface 
between the CPU 323 and the memory 327 may be set 
either serially or in parallel. In the case of the serial 
interface, a two-line type using two signal lines compris- 
ing one clock line and one bidirectional data line may be 
used. Alternatively, a three-line type using three signal 
lines comprising one clock line, one transmitting data 
line and one receiving data line may be used. While the 
present embodiment has described the example in 
which the memory 327 is provided as a dedicated mem- 
ory circuit for recording the identification information of 
the hub unit 203, the present invention is not limited to 
it. The identification information of the hub unit 203 may 
be recorded in a memory 326. Even this case doe not 
depart from the scope of the present invention. 
[01 26] A block diagram showing a configuration of a 
display unit illustrative of one embodiment according to 
the present invention is shown in Fig. 28. 
[01 27] The same portions as those shown in Fig. 26 
are identified by the same reference numerals and the 
description of certain common portions will therefore be 
omitted. The aforementioned embodiment has 
described the example in which the data of the hub unit 
is read from only the memory 327 provided inside the 
display unit 202. In contrast with it, a display unit 202 
according to the present embodiment differs from the 
aforementioned embodiment in that a second memory 
333 is provided inside a hub unit 203, and a selection as 
to in which memory area data should be recorded 
according to the contents of data, is made and the data 
is recorded in the selected memory area. 
[0128] It is desirable that since the production 
number of the hub unit 203 is a value inherent in the hub 
unit 203, for example, it is recorded in the memory 333 
provided within the hub unit 203. In such a case, the hub 



unit 203 employed in the present embodiment may be 
set in such a manner that the name of a maker therefor 
makes use of information stored in the memory 327 and 
the production number thereof makes use of informa- 

5 tion stored in the memory 333. When the production 
number of the hub unit 203 is received from the memory 
333 even if the production number of the hub unit 203 is 
received from the memory 327, the information stored in 
the memory 333 is given priority, for example, or priori- 

10 ties may be provided according to items of information. 
Further, when the information in the memory 333 is 
missed, the information stored in the memory 327 sup- 
plements its miss, for example, and the data stored in 
the memory 327 may be used as backup. Furthermore, 

is when the data cannot be read from both memories, 
backup data lying inside a hub controller 232 is used as 
second backup data, for example, or priorities may be 
provided for the backup data. 

[01 29] A block diagram showing a configuration of a 
20 display unit corresponding to one embodiment of the 
present invention is shown in Fig. 29. 
[01 30] In the same drawing, reference numeral 204 
indicates a second PC. The same portions as those 
shown in Fig. 26 are identified by the same reference 
25 numerals and the description of certain common por- 
tions will therefore be omitted. The aforementioned 
embodiment has described the example in which the 
hub unit is provided inside the display unit 202. On the 
other hand, the present embodiment differs from the 
30 aforementioned embodiment in that the second PC 204 
different from the PC 201 is provided and a hub control- 
ler 232 obtains identification information from the PC 
204 through a CPU 323. 

[0131] Since it is not necessary to perform the 

35 working of wiring identification data into a memory 327 
upon verifying operation at production in the present 
embodiment, the time-based manufacturing cost can be 
reduced. The interface between the CPU 323 and the 
PC 204 may be set either serially or in parallel. In the 

40 case of the serial interface, the aforementioned two-line 
type or three-line type may be used, or a UART (Univer- 
sal Asynchronous Receiver/Transmitter) may be used. 
[0132] Incidentally, the present embodiment has 
described the example in which the hub controller 232 

45 obtains the identification information from the PC 204 
through the CPU 323. However, the present invention is 
not limited to it. Even when the hub controller 232 
obtains the identification information directly from the 
PC 204, it does not depart from the scope of the present 

50 invention. As the interface between the hub unit 203 and 
the PC 204 in this case, any of the aforementioned var- 
ious interfaces may be used. 

[01 33] A block diagram showing a configuration of a 
display unit corresponding to one embodiment of the 
55 present invention is shown in Fig. 30. 

[01 34] The same portions as those shown in Fig. 26 
are identified by the same reference numerals and the 
description of certain common portions will therefore be 
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omitted. The aforementioned embodiment has 
described the example in which the hub controller 232 
obtains the identification information from the second 
PC 204. On the other hand, the present embodiment 
differs from the aforementioned embodiment in that 
identification information from a PC 201 is obtained. 
[01 35] When, for example, the PC 201 has failed to 
obtain the corresponding identification information from 
the hub unit 203, it receives identification information 
defined as for the display unit, e.g., EDID (Extended 
Display Identification Data) from a CPU 323, extracts 
identification information about the hub unit 203 
installed in the display unit 202 from EDID, and trans- 
mits it to a hub controller 232 through an UP port 3U. 
The hub controller 232 writes the identification informa- 
tion received from the PC 201 into its corresponding 
memory 333 provided within the hub unit 203. Subse- 
quently, the hub controller 232 gives the identification 
information of the memory 333 to the PC 201 as a reply 
to the PC 201 to thereby be able to operate as a Hub 
Device. Owing to the use of a non-volatile memory 
device as the memory 333, the second or later writing of 
identification information therein can be omitted. Owing 
to the operation of each part as described above, the 
hub unit 203 is capable of obtaining the identification 
information from the PC 201 and operation. 
[0136] Incidentally, the present embodiment has 
described the example in which the hub unit 203 obtains 
the identification information through the UP port 3U. 
However, the present invention is not limited to it. Even 
when the CPU 323 makes use of an interface through 
which EDID is transmitted, and it is received from the 
PC 1 through the CPU 323, this does not depart from 
the scope of the present invention. A storage area for 
the EDID may be provided either inside the CPU 323 or 
inside a control data memory 326. Alternatively, a dedi- 
cated memory circuit may be provided anew. Further, 
the dedicated memory circuit may take a configuration 
wherein it is connected to an interface between the PC 
201 and the CPU 323 and the PC 201 directly reads 
data without being via the CPU 323. 
[0137] The embodiments have been shown and 
described every items of the present invention to make 
it easy to understand the above description. Thus, even 
if the respective embodiments described in the present 
specification are utilized in any combinations, they do 
not depart from the scope of the present invention. Fur- 
ther, the display device is not necessarily limited to the 
CRT and may be a matrix type like a liquid crystal type 
or a plasma type. 

INDUSTRIAL APPLICABILITY 

[0138] According to the present invention as 
described above, a flexibly-compatible display unit can 
be provided even if specifications for interface to a PC 
are changed. Apparatuses capable of performing 
mutual conversion based on interface specifications can 



be provided for communications between commonly- 
used digital signal processing devices or apparatuses 
different in interface specifications from each other. 
[01 39] Since a hub unit, which communicates with a 

5 PC. obtains identification information necessary as a 
hub, such as the name of a maker thereof, a production 
number thereof, etc. from a display unit, it can be acti- 
vated as a hub unit having identification information held 
at unity with the display unit. 

10 [01 40] Further, since the hub unit can obtain image- 
quality adjustment items and an adjustment range han- 
dled or supported by the display unit from the display 
unit and give a reply to the PC, all adjustment items 
operable by the display unit can be adjusted by the PC 

75 in predetermined amounts. 
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1 . A display unit having a CPU, comprising: 

a plurality of types of interface specifications for 
communications with a computer; and 
interface converting means for converting infor- 
mation about said interface specifications for 
the communications with said computer to 
interface specifications handleable by said 
CPU. 

2. A display unit having a CPU, comprising: 

a plurality of types of interface specifications for 
communications with a computer; and 
interface specifications converting means for 
upon the communications with said computer, 
converting information about one interface 
specifications of said plurality of types of inter- 
face specifications to interface specifications 
handleable by said CPU and converting the 
information about the interface specifications 
handleable by said CPU to any of said plurality 
of types of interface specifications handleable 
by said computer. 

3. A display unit having a CPU, comprising: 

a plurality of types of interface specifications for 
communications with a computer; and 
a portion for installing interface converting 
means for converting information about said 
interface specifications for said communica- 
tions with said computer to interface specifica- 
tions handleable by said CPU. 

4. A display unit having a CPU, comprising: 

a plurality of types of interface specifications for 

communications with a computer; and 

a portion for mounting interface specifications 
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converting means for upon the communica- 
tions with said computer, converting informa- 
tion about one interface specifications of said 
plurality of types of interface specifications to 
interface specifications handleable by said 
CPU and converting the information about the 
interface specifications handleable by said 
CPU to any of said plurality of types of interface 
specifications handleable by said computer. 

5. A display unit as claimed in claims 1 to 4, wherein 
said interface specifications converting means has 
at least one CPU different in specifications from 
said CPU included by said display unit and at least 
one hub controlled by said at least one CPU, and 
one or more computers and a plurality of peripheral 
apparatuses are connectable to said hub and said 
hub is controlled by said at least one CPU. 

6. A display unit as claimed in claim 5, wherein a first 
interface of the computer is connectable to said hub 
included in said interface specifications converting 
means, and a second interface of said computer is 
connectable to said CPU included in said interface 
specifications converting means. 

7. A display unit as claimed in claim 5, wherein a first 
interface of the computer is connectable to said hub 
included in said interface specifications converting 
means and a second interface of the computer is 
connectable to the CPU included in said interface 
specifications converting means, and a memory 
area storing display basic information therein is pro- 
vided inside the CPU included in said interface 
specifications converting means and the informa- 
tion stored in said memory area is transmittable to 
said computer through the second interface. 

8. A display unit as claimed in claim 5, wherein a first 
interface of the computer is connectable to said hub 
included in said interface specifications converting 
means and a second interface of said computer is 
connectable to said CPU included in said interface 
specifications converting means, and memory 
means storing display basic information therein is 
provided in said interface specifications converting 
means and the information stored in said memory 
means is transmittable to said computer through 
the second interface. 

9. A display unit as claimed in claim 5, wherein a first 
interface of said computer is connectable to said 
hub included in said interface specifications con- 
verting means and a second interface of said com- 
puter is connectable to said CPU included in said 
interface specifications converting means, and said 
interface specifications converting means is pro- 
vided with memory means which stores therein dis- 



play basic information corresponding to 
specifications of both of said first and second inter- 
faces. 

5 10. A display unit as claimed in claim 8, further includ- 
ing memory reset means for restoring said memory 
means to an initial state under control of the CPU 
included in said interface specifications converting 
means. 
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11. A display unit as claimed in claim 8, wherein dedi- 
cated communication lines are provided every 
devices which communicate with the CPU included 
in said interface specifications converting means. 

12. A display unit having a CPU, comprising: 

interface specifications converting means pro- 
vided with a CPU for performing control for con- 
verting information about interface 
specifications for communications with a com- 
puter to interface specifications of the CPU 
included in said display unit and converting the 
information about the interface specifications of 
the CPU included in said display unit to corre- 
sponding interface specifications of said com- 
puter; and 

means for making a request for read of a com- 
mand or data from the CPU of said display unit 
to the CPU of said interface specifications con- 
verting means. 



13. A display unit as claimed in claim 9, wherein reset 
means for bringing said CPU and said hub included 

35 in said interface specifications converting means to 
an initial state is provided in said interface specifica- 
tions converting means. 

14. A display unit as claimed in claim 9, wherein reset 
40 means for bringing a hub included in said interface 

specifications converting means to an initial state is 
provided. 

15. A display unit as claimed in claim 7 or 8, wherein 
45 the CPU of said interface specifications converting 

means is communicable with CPUs of a plurality of 
display units. 

16. A display unit which is a multi-screen display 
so formed by joining together the plural display units 

as defined in claim 15 from top to bottom or from 
side to side, or both upward and downward and 
from side to side. 



55 17. A display unit, comprising: 



a video processing circuit to which video sig- 
nals of R, G and B are inputted; 
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a display device for performing a display based 
on the output of said video processing circuit; 
a drive circuit for driving said display device 
based on synchronizing signals inputted 
thereto together with said video signals; s 
a CPU circuit for controlling said video process- 
ing circuit and said drive circuit; 
a hub controller for connecting peripheral 
apparatuses to an external computer; and 
means for holing all or part of identification 10 
information transmitted to said hub unit, said 
means being provided inside said display unit 
except for said hub controller. 

18. A display unit as claimed in claim 17, wherein the 15 
identification information includes at least a manu- 
facturer and a character or code for identifying a 
product. 

1 9. A display unit as claimed in claim 1 7, wherein all or 20 
some of the identification information transmitted to 
the hub controller is provided inside said CPU cir- 
cuit. 

20. A display unit as claimed in claim 17. wherein a 25 
memory circuit for recording all or part of the identi- 
fication information transmitted to the hub controller 

is provided. 

21. A display unit as claimed in claim 17, wherein 30 
backup information used when a failure to obtain 
said identification information from said holding 
means occurs, is provided inside the hub controller. 

22. A display unit, comprising: 35 

a video processing circuit to which video sig- 
nals of R, G and B are inputted; 
a display device for performing a display based 
on the output of said video processing circuit; 40 
a drive circuit for driving said display device 
based on synchronizing signals inputted 
thereto together with said video signals; 
a CPU for controlling said video processing cir- 
cuit and said drive circuit; 45 
a hub controller for connecting peripheral 
apparatuses to an external computer; 
first recording means for holding all or part of 
identification information indicative principally 
of the display unit, which is transmitted to said so 
hub controller, the first recording means being 
provided inside said display unit other than said 
hub controller; and 

second recording means for holing all or part of 
identification information indicative principally 55 
of said hub controller, the second recording 
means being provided inside said hub control- 
ler. 



23. A display unit as claimed in claim 21 , wherein the 
information held in the second recording means 
takes precedence over the information held in the 
first recording means. 

24. A display unit, comprising: 

a video processing circuit to which video sig- 
nals of R, G and B are inputted; 
a display device for performing a display based 
on the output of said video processing circuit; 
a drive circuit for driving said display device 
based on synchronizing signals inputted 
thereto together with said video signals; 
a CPU for controlling said video processing cir- 
cuit and the drive circuit; 
an external computer for connecting peripheral 
apparatuses; 

a hub controller connected to said external 
computer; and 

means for holding all or part of identification 
information transmitted to said hub controller, 
said means being provided inside said external 
computer. 

25. A display unit having a hub circuit for interposing a 
first serial communication between an external 
computer and peripheral apparatuses, the hub cir- 
cuit including, 

an interface for performing a second serial 
communication with a control CPU included in 
the display unit; and 

interface specifications converting means for 
converting information transmitted via said first 
serial communication to interface specifica- 
tions based on the second serial communica- 
tion and transmitting the corresponding 
information to the CPU, and converting infor- 
mation transmitted via the second serial com- 
munication interface from the CPU to interface 
specifications based on the first serial commu- 
nication and transmitting the same to the com- 
puter. 

26. A display unit comprising: 

a first communication interface connected to an 
externa] computer, for displaying a video signal 
sent from the external computer and perform- 
ing display control thereof; 
interface specification converting means con- 
nected to a second communication interface 
included in the external computer and for per- 
forming conversion to the second communica- 
tion interface specifications; and 
interface converting means for converting a 
display control instruction for the display unit, 
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which is outputted from the computer through 
the second communication interface, to first 
communication interface specifications to 
thereby permit display control; 
the interface converting means having hub s 
means which allows communications with 
peripheral apparatuses through the first com- 
munication interface. 
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